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DETAILED DESCRIPTION 

1. Subject of Invention 
Catalytic structure body 

2. Scope of the Patent Claim 

A catalytic structure body having the following characteristics: It is a catalytic 
structure body possessing a honeycomb structure; in the case where the pitch between the 
walls of the honeycomb structure of the structure body is 7 mm, the outer wall thickness 
of the structure body is set to be more than 2 mm; in the case where the pitch (between 
the walls of the honeycomb structure of the structure body) is other than the above (7 
mm), the outer wall thickness of the structure body is set to be more than (2 X 21/n) mm 
[where n is the wall number of the honeycomb structure]; the wall thickness of the outer 
wall comer portion is set to be more than 1 .1 times of the outer wall thickness; and the 
joining portion-cross section (area) between the outer wall portion of the inner wall 
portion of the honeycomb structure and the outer wall corner portion is shaped so that it 
is gradually increasing toward the outer wall and the outer wall comer portion. 

3. Detailed Explanation of the Invention 
[Industrial Application Field] 

The present invention is related to an improvement of the catalytic structure 
bodies possessing a honeycomb structure. It is related to catalytic structure bodies 
possessing a honeycomb structure (including lattice shape structure) to be employed in 
removing the nitrogen oxides exhausted from power generation plants and other various 
plants. 

[Conventional Technology] 

Recently, the dry type exhaust denitrification equipments, by which the nitrogen 
oxides in the exhaust gas discharged from various combustion equipment are removed by 
catalyst contact reduction under the presence of ammonia according to the environmental 
regulation, are more widely employed than the wet type denitrification equipments 
because the former possess numerous advantages over the latter. Among them, the 
denitrification equipments utilizing the nitrogen oxides removal catalysts composed of 
honeycomb structure body are being put into practical uses widely because they possess 
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numerous advantages: the structure is simpler and the pressure loss is smaller; clogging 
of the catalyst by the dusts contained in the exhaust gases is minimal, etc. 

However, since the catalyst used in denitrification is filled into the reactor to 
remove the nitrogen oxides in the exhaust gases, it is necessary to possess a sufficient 
strength to endure the exhaust gas pressure, vapor _ (one character not clearly printed) 
vibration, etc. 

In general, there is a tendency that the performance of the honeycomb shape 
denitrification catalytic structure body would be lowered when its strength is increased. 
And the performance of the denitrification catalytic structure body would be enhanced by 
increasing its surface area contacting the (exhaust) gases. For enhancing the 
performance, it is better to make the inside wall thickness of the honeycomb structure as 
thin as possible. However, due to the required strength of the catalytic structure body, the 
thinning of the wall thickness has an upper limit. The development of high efficiency 
catalyst has been difficult so far. 

[The Problematic Point to be Solved by the Invention] 

The present invention is aimed to achieve a solution for the intrinsic opposing 
properties between the performance enhancement and strength enhancement present in 
the conventional honeycomb shape catalytic structure bodies as described above to 
provide a catalytic structure body which is superior in both the performance and the 
strength. 

[The Means Used to Solve the Problematic Point] 

For solving the above described problematic point, in the present invention, the 
strength of the honeycomb shape catalytic structure and the catalytic performance are 
respectively shouldered by the outside-use structure (outside wall, outside wall comer 
portion and their connecting portions with the inside wall) and the inside walls. 

Namely, the present invention is a catalytic structure body having the following 
characteristics: It is a catalytic structure body possessing a honeycomb structure; in the 
case where the pitch between the walls of the honeycomb structure of the structure body 
is 7 mm, the outer wall thickness of the structure body is set to be more than 2 mm; in the 
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case where the pitch (between the walls of the honeycomb structure of the structure body) 
is other than the above (7 mm), the outer wall thickness of the structure body is set to be 
more than (2 X 21/n) mm [where n is the wall number of the honeycomb structure]; the 
wall thickness of the outer wall corner portion is set to be more than 1.1 times of the 
outer wall thickness; and the joining portion-cross section (area) between the outer wall 
portion of the inner wall portion of the honeycomb and the outer wall comer portion 
structure is shaped so that it is gradually increasing toward the outer wall and the outer 
wall corner portion. 
[Function] 

Either by making the outside wall thickness and the outside wall corner portion 
thickness of the catalytic structure body thicker or by increasing the joining portion cross 
section of the inner wall and outer wall, the catalytic outermost circumference portion is 
set to be the strengthening member of the structure body to enhance the entire strength of 
the catalyst. 

Below, the present invention is further described in details by referring to figures. 

Fig 1 is a typical honeycomb shape catalytic 
structure body. It shows the cross section of a 
lattice shape catalytic structure body. In the present 
catalytic structure body, the thickness (T) of the 
outside wall 1 is identical to the thickness (Tc) of 
the outside wall comer portion 2. It is about 1 .3 
times (or 1.5 times, not clearly copied) of the 
thickness (t) of the inside wall 3. Presently, if the 
strength of the catalytic material is not increased, it 
has been difficult to make the strength of the 
catalytic structure body to become more than the 
required strength. Furthermore, in Fig 1, 4 is the 
pitch (p) between the inside wall 3 and the outside wall 1 ; 5 is the pitch (P) between the 
inside walls 3. 
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However, as shown in ^i* 
Fig 4, it has been verified that 
if the strength of the catalytic 
material is increased, the 
catalytic activity would be 
lowered. This means that for 
strengthening the strength by 
using the same catalytic 
material, it would become 
necessary to reduce the pores 
of the original pores of the 
catalytic material. From the 
general characteristics, it can 
be definitely deduced that the 

catalytic activity would be lowered if the pores are reduced. 

In view of the above fact, the present inventors performed various tests for 
achieving enhancement in the catalytic structure body strength without requiring higher 
strength of the catalytic material. As a result, it was verified that the methods described 
below are effective and feasible for production. 




HE & 



(1) Due to the limitation imposed by the manufacturing (process), the size of the 
catalytic structure body has to be below 200 J mm in maximal cross section and 1200 mm 
in length. The generally used ones are below 150 J mm in cross section and 1000 mm in 
length. Accordingly, the present inventors carried out tests to find out the relationship 
between the thickness of the outer wall and the strength of the catalytic structure body on 
the catalytic structure body having 7 mm wall to wall spacing (pitch) and 21 wall 
number. 
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Black (solid) circle: outer wall portion; 
Hollow circle: corner portion 
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The results as shown in Fig 5 
were obtained. In Fig 5, the 
black circle marks show the 
data on the outer wall portion 
and the hollow circle marks 
show the data on the outside 
wall corner portion. 

It can be understood 
from Fig 5 that the relationship 
between the outer wall 
thickness and the strength of 
the catalyst is that the strength would increase with thicker outside wall thickness; 
however, when the outside wall thickness exceeds 2 mm, there is a tendency that the rate 
of increase is reduced. And, for making the strength of the outside wall corner portion to 
be identical to the strength of the outer wall, the thickness has to be made 10% more than 
the outside wall thickness. 

The above is the result obtained for testing catalytic structure bodies possessing 7 
mm pitch and 21 wall number. However, in the case where the pitch is other than 7 mm, 
it became clear that when the outer wall thickness of the structure body becomes more 
than (2 X 21/n) mm (n is the wall number), the rate of increase of the catalytic structure 
would be reduced. It became clear that in this case, for making the strength of the outside 
wall comer portion to be identical to the strength of the outer wall, the thickness has to be 
made 1 0% more than the outer wall thickness. 

However, as the thickness of the outer wall and the outer wall comer portion is 
made thicker, the porosity would be reduced. This certainly means that there is a 
restriction to the upper limit on the thickness. 

Accordingly, it is preferable that generally, in the case where the pitch between 
the walls of the honeycomb structure of the structure body is 7 mm, the outer wall 
thickness of the structure body is set to be more than 2 mm (or slightly thicker), in the 
case where the pitch is other than 7 mm, the outer wall thickness of the structure body is 
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set to be (2 X 21/n) mm (or slightly thicker), and the wall thickness of the outer wall 
corner portion is set to be 1 .1 times (or slightly more) of the outer wall thickness. 

(2) And in the present invention, since the strength of the catalytic structure body is to be 
maintained by the outer circumference portion structure, the shape of the joining portion 
of the outer wall and the outer wall comer portion to the inner wall were examined. As a 
result, it became clear that it is preferable, as shown in the inside joining circular shape of 
Fig 2 and the comer attached shape of Fig 3, the joining portion thickness of the outer 
wall of the inner wall portion and the outer wall comer portion is shaped so that it is 
gradually increasing toward the outer wall and the outer wall comer portion. 
Furthermore, in Fig 2 and Fig 3, the symbols identical to those of Fig 1 indicate the same 
parts, and 6 is the length (a) of the comer portion. And the 2 point-dash line is an 
imaginary line. 
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And the comer attached shape 

is as shown in Fig 6, if the 

comer area is constant, it is 

most advantageous to use the 

45° 2 equilateral triangle shape. 

As shown in Fig 7, the comer ^ 

portion length (a) is preferably 

to be set more than the 

thickness of the outer wall. 



[Effect of the Invention] 

By maintaining 
the required strength of 
the catalytic structure 
body by the outer 
circumference portion 
structure alone, the 
strength of the catalytic 
material itself can be 
made less critical. As 
a result, manufacturing 
of high activity catalyst 
would become 
possible. And by the 
same reason, the inner 
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walls of the catalyst can be made thinner to enhance the activity by increasing the 
contacting surface of the catalyst. 



4. Brief Explanation of Figures 

Fig 1 is the cross section of a lattice shape catalytic structure for illustrating the 
honeycomb shape catalytic structure body of the present invention and the convention 
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kind. Fig 2 and Fig 3 are the cross section of the outer circumference structure of a 
lattice shape catalytic structure for illustrating the implementation modes of the catalytic 
structure of the present invention. Fig 4 is a diagram showing the relationship between 
the catalytic material strength and the catalytic activity. Fig 5 is a diagram showing the 
relationship between strength and the outer wall thickness and the corner portion 
thickness of the catalytic structure body. Fig 6 is a diagram showing the relationship 
between the angle of the outer wall corner portion and the strength of the catalytic 
structure body. Fig 7 is a diagram showing the relationship between the length of the 
outer wall comer portion and the strength of the catalytic structure body. 

Agent for both Applicants: A. Uchida, R. Sugihara and T. Yasunishi 
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